H2O2 directly activates inositol 1,4,5-trisphosphate receptors in endothelial cells.
The mechanisms of H2O2-induced Ca2+ release from intracellular stores were investigated in human umbilical vein endothelial cells. It was found that U73122, the selective inhibitor of phospholipase C, could not inhibit the H2O2-induced cytosolic Ca2+ mobilization. No elevation of inositol 1,4,5-trisphosphate (IP3) was detected in cells exposed to H2O2. By loading mag-Fura-2, a Ca2+ indicator, into intracellular store, the H2O2-induced Ca2+ release from intracellular calcium store was directly observed in the permeabilized cells in a dose-dependent manner. This release can be completely blocked by heparin, a well-known antagonist of IP3 receptor, indicating a direct activation of IP3 receptor on endoplasmic reticulum (ER) membrane by H2O2. It was also found that H2O2 could still induce a relatively small Ca2+ release from internal stores after the Ca2+-ATPase on ER membrane and the Ca2+ uptake to mitochondria were simultaneously inhibited by thapsigargin and carbonyl cyanide p-trifluoromethoxyphenyl hydrazone. The later observation suggests that a thapsigargin-insensitive non-mitochondrial intracellular Ca2+ store might be also involved in H2O2-induced Ca2+ mobilization.